The structural consequences of reducing the length of the alkoxy substituents on going from the ditopic ligand 1,4-bis(n-octoxy)-2,5-bis(4,2':6',4''-terpyridin-4'yl)benzene (1) to 1,4-bis(methoxy)-2,5-bis(4,2':6',4''-terpyridin-4'-yl)benzene (2) on reactions of the ligands with zinc(II) halides are described. Reaction of 1 with ZnBr 2 under conditions of room temperature crystallization gives [{Zn 2 Br 4 (1)}] n in which 1 acts as a planar 4-connecting node. 2D→2D parallel interpenetrated (4,4)nets assemble; extended octoxy chains are aligned through the sheets. Replacing the octoxy tails by methoxy groups results in loss of the interpenetrated network.
Introduction
The recent growth in the coordination chemistry of 4,2':6',4''-terpyridine (4,2':6',4''tpy) ligands has encompassed molecular tectons with and without coordinatively non-innocent domains in the 4'-position (Scheme 1) [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . 4'-Substituents which can facilitate the assembly of 3-dimensional architectures are easily introduced during the synthesis of 4,2':6',4''-tpy using Kröhnke [20] or one-pot [21] strategies. Simpler 4,2':6',4''-tpy tectons typically bind metal ions only through the outer pyridine rings of the tpy domain (Scheme 1, left) to produce, most commonly, 1dimensional chains. An alternative strategy for increasing the dimensionality of the coordination architecture is to design multitopic 4,2':6',4''-tpy ligands. However, despite the successful use of polytopic 2,2':6',2''-tpy ligands for the construction of multinuclear assemblies [22] [23] [24] [25] [26] [27] or for enhancing electronic communication between metal centres [28, 29] , little attention has been paid to the coordination potential of multitopic 4,2':6',4''-tpys [30] [31] [32] [33] . Scheme 1. Divergent coordination modes of 4,2':6',4''-tpy ligands without (left) and with (right) coordinatively non-innocent 4'-substituents.
We recently reported the synthesis of the ditopic ligand 1,4-bis(n-octoxy)-2,5-bis(4,2':6',4''-terpyridin-4'-yl)benzene (1, Scheme 2) and its reaction with ZnCl 2 to produce [{Zn 2 Cl 4 (1)} . 4H 2 O] n comprising 2D→2D parallel interpenetrated (4, 4) - sheets [33] . The long alkyl chains were originally introduced to aid ligand solubility since simple arene spacers between the 4,2':6',4''-tpy domains gave poorly soluble compounds. However, the location of the octoxy chains in extended conformations within the heart of the interpenetrated (4,4)-sheets in [{Zn 2 Cl 4 (1)} . 4H 2 O] n suggested that they may play a significant role in controlling the assembly. Indeed, a systematic study of reactions of Zn(OAc) 2 with 4'-(4-ROC 6 H 4 )-4,2':6',4''-tpy ligands demonstrates that increasing the length of the alkoxy chains switches the assembly from 1D-coordination polymers to discrete molecular complexes [19] .
We now report an investigation of the reactions of 1 and its methoxy analogue 2 (Scheme 2) with zinc(II) halides. Scheme 2. Structures of 1 and 2 with numbering for NMR assignments.
Experimental

General
1 H and 13 C NMR spectra were recorded using a Bruker Avance III-500 NMR spectrometer at 295 K, and chemical shifts are referenced to residual solvent peaks with respect to δ(TMS) = 0 ppm. Electrospray (ESI) and high resolution ESI mass spectra were measured on Bruker Esquire 3000plus and Bruker maXis 4G instruments, respectively. Absorption and IR spectra were recorded on a Varian respectively.
2,5-Bis(methoxy)benzene-1,4-dicarbaldehyde was bought from Sigma-Aldrich. Compound 1 was prepared as previously reported [33] .
2.2
1,4-Bis(methoxy)-2,5-bis (4,2':6',4''-terpyridin-4'-yl) 
Crystallography
Data were collected on a Bruker-Nonius Kappa APEX diffractometer; data reduction, solution and refinement used APEX2 [34] and CRYSTALS [35] .
Structural diagrams and structural analysis were carried out using Mercury v. 3.3 [36, 37] and TOPOS [38] . SQUEEZE [39] 
[{Zn 2 Br 4 (1)}]
After ) ) and is consistent with the C 2 -symmetric structure shown in Scheme 2. The absorption spectrum of 2 is dominated by a broad absorption arising from π*←π and π*←n transitions (λ max = 257 nm) which tails out to ≈440 nm. 
Crystal growth
The general approach to crystal growth was by layering a MeOH solution of a [33] ( Table 1 ). The asymmetric unit contains half a molecule of 1 and one ZnBr 2 unit, and the repeat unit (with symmetry generated Zn, Br and N atoms) is shown in Figure 2 . The alkyl chain is in an extended conformation, but is disordered and has been modelled over two positions of fractional occupancies 0.49 and 0.51. Ligand 1 binds only through the outer pyridine rings, as is typical of 4,2':6',4''-tpys [1] and atom Zn1 is tetrahedrally coordinated; pertinent bond parameters are given in the caption to Figure 2 . nets containing metallomacrocycles constructed from four zinc(II) centres, two 4,2':6',4''-tpy domains from two different ligands 1 (coloured purple in Figure 3) and two half-ligands 1 (dark green in Figure 3 ). This mimics the assembly in [{Zn 2 Cl 4 (1)} . 4H 2 O] n that we have already discussed in detail [33] . Each ditopic ligand 1 acts as a 4-connecting node, the node coinciding with the centroid of the arene spacer (ring C in Scheme 2). Since the second half of each ligand 2 is generated by inversion, the 4-connecting node is necessarily planar. Each sheet has a corrugated topology (Figure 4a ) and the octoxy chains are accommodated along the middle of the sheet (Figure 4 ).
The corrugated sheets are relatively open, and this allows them to
interpenetrate [40] in a 2D→2D parallel fashion [41, 42] . Figure 5 shows a TOPOS (Figure 2) . (Table 1) . They are also similar to the cell parameters for the preliminary structure of the product of 2 with ZnCl 2 (Table 1) . In contrast to the nesting of sheets in [{Zn 2 Br 4 (1)}] n (Figure 5b) 
Conclusions
The effects of reducing the length of the alkoxy substituents in the ditopic ligands 1 (octoxy) to 2 (methoxy) on reactions with zinc(II) halides has been investigated. 
